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(54) mflPAB/lUHECKAH AOPHUPyiOlMAfl 
rO/lOBKA 

(57) l43o6peTemie othocmtch k He<|>TeAo6biB3- 
•otuew npoM-cTM m npeAH33H34eH0 ai« 6ype- 

HUH M 3KCnny3T3UMM BOA»HWX. He<t>TflHUX M 

raaoBbix ck83xmh. Uenb- noBuiueHMe 3<(><t>eK* 
tmbhoctm pd6oTbi rMApaa/iimecKOM AOpHMpyto- 
mew ro/iOBKM aa cneT o6ecneHeHM« 
CTa6M/iM3auwM no/toxemia noABMXHbix cexTo- 
poe bo BpeMA pa6oTbi. fl/ia 3Toro eepxHuw h 



M3o6peTeHne otmocmtch k He<J>TeAo6biBa- 
touxeH npoMbiuj/ieHHOCTH. 8 m3Cthoctm k 6ype- 
HMK> m 3KcnnyaTauHH BOA«MUX. He<t>T«MblX M 
r330BWX CK83XMH ffJlH yCT3HOBKM nepeKpWB3- 
TeAeM B CKB3XMH3X C Ue/lbtO B0CCT3H0B/16HMR 
repM6TMHHOCTM 06C3AHWX KO/IOHH. 

Ue/ibto M3o6peTeHna nenneica noawiue- 
Hwe 34><t>eicTMBHOCTM pa6oTw ruApaa/iMMecKOM 
Aopmipyjomew ro/iOBKM 33 CMeT o6ecneHeHMfl 

CT36MV1M33UMM nO/lOXeHMfl nOABMKHbfX CGKTO" 
POB BQ BpeMW pd60Tbl. 

H3 4>MF. 1 CXGM3TMMH0 npeACT3BHeH3 TMA* 

p3B/iMM6CKd5t AopHMpytotnaa ro/iOBxa. nonepeM- 
hwm p33pea; Ha 4>wr. 2 - to xe. c noBepnyTbiMn 
ceid0p3MM a pa6onCM nonowceHMM; M3 4>wr. 3 - 
cxwa cm/1. AeMCTBywmux Ms cexTop. 



HMXHMW TOPMW nOABMKHWX CCKTOPOB BbinO/1" 

HeHbi b npoAOAbHOMceneHnvi riiApaB/iMMecKOw 
AOpHiipyiomeii to/iobkm c OKpyr/ienweM no pa- 
Awycy, p3BHOMy no/iOBune aihhw noABuxHO- 
ro cexTops b npoAO/ibHOM .ceneHMii c ueHTpOM 
b psBHoyAa/ieHHOM ot 8epxHero m hmxhcfo 
topuob cexTops Tosxe. MsKCMMsnbHww A^a- 
M6Tp 8 nonepeMHOM ceseHMM pa6oMefl noaep- 

XHOCTM CCKTOPOB BbinO/IHCH H3 pSCCTOHHMM . 

onpeAe/ineMOM no MaTeMSTvmecicow <p-ne> ot 
oepxHux topuob cexTopoB. (locneAHMe b pa6o- 
neM nonoxeHtw nepeMem3K>rcfl 6e3 nepe*o- 
cob. mto co3AaeT H3HBbiroAHewujne yc/ioBMH 
pa6oTbi cexTopoB m ynpyroti Tpy643TOrt Ana<{>- 
parMw, yMeHbtuseT oceeue m psAnanbHwe Ha- 

rpy3KM H3 AeTa/lM rO/lOBKM W HKT. H3 kotopwx 

cnycicseTca ro/ioaxa. w noBbiuiaeT K34ecTB0 . 
pactuMpfleMoro nnacTwpw b o6csahom Tpy6e. 
BunonneHwe topuob cexTopoa no p3A^ycy mc- 

K/HOH36T 33K/1HHMBaHMe H o6p330B3HMe KO/lb' 

ueBoro 333opa Me>KAy cexTopsMn m <J>/iaHueM 
8 c/iysae nosopoTa ceKTopos. 3 m/i. 
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rMAp3B/1MHeCK3R AOpHMpytOUj3R T0/I0BK3 

MMeeT nonyio tuTdHry 1. Ha xoropyto OAeTd 
ynpyra« Tpy6saT3» A^a<t>parM3 3. MexAy 
4>/i3HU3Mti 2 noMemeHM noAsnxMbie ceKTopa 
4. BepxnuM w hmxhhh Topuw ceKTopos, npw- 
nerawmwe k <|>/iaHi4dM. e wno/iHeHU o npoAO/ib- 
hom ceneHMM AopHupytoiijett to/iobkm co 
cxpyrneHneM no paA"ycy. paBHOMy no/iOBMne 
A^hhu cexTopa b npoAonbHow n/iocxoCTH c 
ueHTpOM b p38H0yAai6HH0ri ot sepxHero m 

HMXHerO TOpUOB nOABMXMOrO CeKT0p3 TOHKe. 

3 MdxcuMd/ibHbJM AnaMeip b nonepesHOM ce- 
hshmm rnAp3BnuMecKOM AopHMpyiomew ro/io- 
8Kti pa6oseM noaepxHocTn cexTopoa. 

KOMTaXTMpyiOlMeM C p3CUJMpfleMblM n/13CTbl- 

peM. Bbino/iHen H3 P3CCto»mmm X ot bgpxhmx 

TOpUOB nOABMXHblX CeKTOpOB b n po AO A b HO M 
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ceneHMw noc/ieAHux. onpeA&uxeMCM b coot- 
bctctbhm co c/ieAywmevi 3aencnM0CTbK): 

X = ^ - H ( 0.3 + sln/3). 

W L - AHHHd noABMXHoro ceKTopa b npo- 
Ao/ibHoft nnocicocTH: 

H - paccTOflHue MexAY npaMOfl, napa/i- 
/le/ibHovi npoAO/ibHOM ocm xopnyca. npoxoA*- 
mew nepea paeHoyAa/ieHHyio ot eepxHero m 
HuxcHero Topi^oa noABMXHoro cexTopa TOMxy, 

M TOMXOfl nOABM^XHOrO CeXTOpa, M3XCMM3flbH0 

yAaneHHoA ot npOAonbHovi ocm xopnyca; 

/J- yro/i Hax/iOHa k npoAO/ibHOM ocm rMA~ 
pae/iMMecxow AopHMpytoiuevi ro/ioaxM pa6oMea 
nooepxHOCTM noABMXHoro cexropa. 

K nosepxHocTM, npu/ierawtuew k am3<{>- 
parMe. xaxAoro BToporo noABMXHoro ceKTopa 
npucoeAMHeHu MeTan/itmecxtie n/iacTMHw 5. K 
nnacTMHdM co CTOpOHbi A^a<]>parMbi npMcoe- 
AHHeHu npox/iaAKM 6 M3 n/ioTHow TK3HM Tax. 
mto xpafl TxaHM BbiCTynaKDT aa xpaa n/l3CTMH 5. 

npw C03A3HMM AaB/ieHMfl 8 yCTpO^CTBC, 

TpyGMara* AH3<t>psrM3 3 pactunpfleicw m paa- 
ABuraer cexTopu 4 ao ynopa iepe3 n/iacTbtpb 
8 8 peMOMmpyeMyw Tpy6y 7. flpn 3tom o6pa- 
ayioiunMCJi MexAy cexTopaMM 6okobow aaaop 
nepexpusaeTca BbicrynaioiMMMM msctrmm 
nnacTMH 5, xoTopue npMXMMaiOTCR Awa^par- 
mom x onopHWM noBepxHOCT«M cMOtcHbix cex- 
topob, a xpaR npox/iaAOx noArn6aK>TCfl. 
33KpbJB3H ocTasujuecfl 333opbi no xpaflM nna- 
ctmh. ripw n pot h rii 83 h h h to/iobkm Meoe3 nna- 
CTbipb cexTopu 4 Bee apeMR ocraroTCR 
napa/i/ie/ibHMMH ocm co/iobkm. ripn 3axoAe 
(unw BbixoAe) ro/ioBKM e n/iacTbipb 8 cexTopa 

HaXilOHAlOTCSI nO OTHOUJeMMK) X OCM rO/IOBKM. 

npw 3T0M MAeT To/ibxo nepepacnpeAeneHwe 
K/iMHOBoro TopuoBoro 3a3opa y c AByxcropoH- 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa30Ba- 
HMA cxB03Horo xo/ibueaoro 333opa MexAy 
4>naHtieM 2 m cexTopaMw 4 He npoMcxoAMT, a 

K/IMHOBbie 3a30pW 33nO/)Hfl»OTCft npoxAaAKa- 

mm 113 TxaHM. Byno/tHeHue pa6oMew noaepx- 
hoctm. xoHTaxTMpyioiAevi c pacmwpneMbiM 
nnacTupeM poabhxhux cexTOpoa co CMeme- 
HneM MaxcuManbHoro A"aMeTpa. npuBOAMr x 



mx napa/inenbHOMy nepeMeiueHHK) a pa6oMeM 
no/ioxeHMM 6e3 nepexocoa, mo co3Aaer H3M- 
BbiroAHewujiie ycnoBvtn pa6oTbi a"« cexropoe 
m ynpyrovi Tpy6naT0M Ana<J>parMbi. yMeHbtuaeT 

5 oceBbie m paAua/ibHbie Harpy3xw na act3/im 
ronoBKM m HacocHo-xoMnpeccopHwe Tpy6bi. 
Ha xoTOpbix cnycxaeTcn ro/iOBica, h noBwiuaeT 
xaMecTBO npw/ieraHMfl pacuwpaeMoro n/iacTbi- 
PR x o6caAHOft Tpy6e. 

10 Bbino/tHeHde topuob cexropoe no paA^y- 
cy MCK/iioiaeT 3axn»iHMaaHHe m o6pa30BaMne 
xo/ibuesoro 333opa MexAy cexTopaMM a 4>/iaH- 
ueM b c/iyMae nosopoTa cexTopoa. 

OopMy/13 M306peTeHH« 
15 rMApaB/iMMecxan AopHMpyiotuan r'o/iOBx4 
no 3bt. cb. fsfc 641070. OT/iimaioujaacst 

TeM, MTO. C UenbK) n08blUJeHHR 3<)>4>eKTHBHOCTH 

pa6oTbi ruApaB/iMHecxoM AopHnpywiAeM rono- 
bxm 3a cnei o6ecneMeHHfl ct36m/ih33umm nono- 
20 xeHMA noABMXHbix cexTopoa bo apeMR 

pa60Tbl. BepXHMM M HiDXHMH TOpUbl HOABM^C* 

hux cexTopoa 8bino/iHeHbi a npoAO/ibHOM ce* 
hchmm rMApaanHHOcxoA AOPHMpyKXAen ronoBXM cb 
cxpyr/iewieM no paAMycy. psaHOMy rxvwBMne anm - 

25 hw noABMXHoro cexTopa e ynoMRHyTOM cene- 
h mm c ueHTpOM a pa BHOyAa/1 eH H OM OT 
aepxHero m HMKHero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMMaAbMbiM AnaMeTp 8 none- 
peMHOM ceMeHMM pa6oMeM noeepxHOCTM 

30 noABMXHbtx cexTopoa Bbino/iHen na paccTOR- 

HMM X OT«epXHHX T0PU08 nOABMXHWX CeXTO* 

pOB. onpeAenneMOM 8 cootbctctbmm co 
c/ieAywmeM 3aBMCMM0CTbK>: 

35 X=^-H(0.3 + sln^). 

rAe L - A"MHa noABMXHoro cexTopa b npo- 
AonbHOM nnocxocTM; 
40 H - paccTORHMe MexAy npRMOM. napa/i- 
zienbHOM npoAO/tbHOM ocm xopnyca, npoxoAR' 
mew Mepea paeHoyAa/ieHHyK> ot eepxHero m 
HMxnero topuob noABMXHoro cexTopa Tonxy. 

M TOMXOM nOABMXHOrO CeXTOpa, M3XCMM3/1bHO 

45 yAa/ieHHOM ot npoAonbHQM ocm xopnyca: 

f)-yron HaxnoHd x npoAO/ibHOM ocm tma~ 
paanMMecxoM AOpHMpyK>tueM to/iobkm pa6oMeu 
noeepxMOCTM noABMXHoro cexTopa. 



1663179 




Qua. I 



1663179 

/ 




0U3.3 



PeAaKTop KD.CepeAa 



CocTaeuTeib H./leeKoeea 
TexpeA M.MopreHtan 



KoppeKTOp O.KyHApwK 



3axa3 2245 Twpa*355 rioAnncHoe 

BHHHni/1 focyAapCTeeHHoro KOMMteTa no w3o6peTeHw*M n otkpmthhm npn TKHT CCCP 
113035. Moctcaa. )K-35. Payuicicaa Ma6.. 4/5 



npOM3BOACTBeHHO-M3A3Te/lbCICMfi KOm6mH3T "flaT€HT", r. YxrOOOil. V/lTarAOMMA 101 



[state seal] . Union of Soviet Socialist ( 19 ) SU (n) 1663179 A2 

USSR State Committee (51)5 E 21 B 29/10 
on Inventions and Discoveries of the State 
Committee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod I, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=^-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is farthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2 yrt]2LX occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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